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What is claimed is: 

1. A semiconductcjr optical device apparatus comprising: 
a substrate; 



a compound semicoi 
a protection film 



ductor layer containing an active layer; 
having a stripe-shaped opening formed on 



the compound semicondudtor layer; and 

a ridge type compound semiconductor layer having a smaller 
refractive index than the refractive index of the active layer, 
the ridge type compoundll semiconductor layer being formed as to 
cover the stripe-shaped lopening, 

wherein the compound semiconductor layer, the protection 
film, and the ridge typeS compound semiconductor layer are formed 
on the substrate, and wherein the semiconductor optical device 
apparatus satisfies either or both of the following conditions 
(a) and (b) : 

condition (a): a wifith (Wc) at an opening center of the 
stripe-shaped opening is pifferent from a width (Wp) of the 
opening front end; and 

condition (b) : a width (Wc) at an opening center of the 
stripe-shaped opening is dglfferent from a width (Wr) of the 
opening rear end. 

2. The semiconductors optical device apparatus according to 
claim 1, wherein the semiconductor optical device apparatus 
satisfies either or both ofla condition of |Wp - wd & 0.2 ^un. and 
a condition of |Wr - Wd s 0|2 ^m. 

3. The semiconductor optical device apparatus according to 
claim 2, wherein the semicormuctor optical device apparatus 
satisfies either or both of a condition of |Wp - Wd a 0.5 [Am and 
a condition of |Wr - Wd a 0-5 |jm. 

4 . The semiconductor optical device apparatus according to 
claim 1 , wherein the semiconductor optical device apparatus 
satisfies either or both of al condition of |Wp - wd ^ 5 (iiti and a 
condition of |Wn - Wd £ 5 ^m, 

5 . The semiconductor optical device apparatus according to 
claim 4, wherein the semiconductor optical device apparatus 
satisfies either or both of a condition of |Wf - Wd s 3 j>un and a 
condition of |Wr - Wd ^ 3 IljUU. 

6. The'^ semiconductor optical device apparatus according to 
claim 5, wherein the semiconductor optical device apparatus 
satisfies either or both of a condition of |Wp - wd ^ 2 \xm and a 
condition of |Wr - wd ^ 2 [om. 
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7 . The semiconductor opxical device apparatus according to 
claim 1, wherein the semiconductor optical device apparatus 
satisfies a condition of Wc sl2.2 \xm, 

8 . The semiconductor optical device apparatus according to 
5 claim 1, wherein the semiconducitor optical device apparatus 

satisfies a condition of Wc s 30 |am. 

9 . The semiconductor optilpal device apparatus according to 
claim 1, wherein the semiconducBor optical device apparatus 
satisfies both of the conditions (a) and (b). 

10 10. The .semiconductor optiaal device apparatus according to 

claim 1, wherein the semiconductor optical device apparatus 
satisfies either or both of Wp a W and Wr a Wc. 

11. The semiconductor optical device apparatus according to 
claim 10, wherein the semiconductpr optical device apparatus 

15 satisfies both of Wp a Wc and Wr a Wc. 

12- The semiconductor opticafl. device apparatus according to 
claim 11, wherein the semiconductG|r optical device apparatus 
satisfies a condition of Wp = Wr. I 

13. The semiconductor opticaSl device apparatus according 
20 to claim 11, wherein the width of lihe stripe-shaped opening has 

a portion gradually increasing as cmming closing to an opening 
front end or an opening rear end from an opening center. 

14. The semiconductor optical! device apparatus according 
to claim 11, wherein the width of tne stripe-shaped opening is 

25 approximately unchanged around an opjening front end and an 
opening rear end. i 

15. The semiconductor optical pevice apparatus according 
to claim 11, wherein the semiconductor optical device apparatus 

satisfies both of Wp a 3 ^m and Wr a 3inm. 
30 16. The semiconductor optical device apparatus according 

to claim 11, 'wherein the semiconductor optical device apparatus 

satisfies both of Wp £ 500 fxm and Wr ^ feoo |>tm. 

17. The semiconductor optical device apparatus according 
to claim 11, wherein the semiconductoil optical device apparatus 

35 satisfies both of Wp / Wc ^ 1.2 pm and Wr / Wc & 1.2 jxm. 

18. The semiconductor optical device apparatus according 
to claim 17, wherein the semiconductor I optical device apparatus 

satisfies both of Wp / Wc a 1.5 jjim and % / Wc ^ 1.5 fim. 

19. The semiconductor optical device apparatus according 
40 to claim 11, wherein the semiconductor optical device apparatus 

satisfies both of Wp / Wc ^ 50 (jm and Wr 1/ Wc ^ 50 [xm. 
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20. The semiconductor optical device apparatus according 
to claim 19, wherein the semicorpuctor optical device apparatus 

satisfies both of Wp / Wc ^ 10 ^ri^ Wr / Wc ^ 10 j>un. 

21. The semiconductor optB.cal device apparatus according 
to claim 1, wherein the semiconductor optical device apparatus 
satisfies either or both of Wp | Wc and Wr s Wc- 

22. The semiconductor opuical device apparatus according 
to claim 21, wherein the semiconductor optical device apparatus 

satisfies both of Wp ^ Wc and wJ ^ Wc- 

23. The semiconductor optical device apparatus according 
to claim 22,. wherein the semic<|nductor optical device apparatus 
satisfies a condition of Wp = 

24. The semiconductor opitical device apparatus according 

of the stripe-shaped opening has 
as coming closing to an opening 

front end or an opening rear end from an opening center. 

25. The semiconductor optical device apparatus according 

of the stripe-shaped opening is 
an opening front end and an 



to claim 22, ^wherein the width 
a portion gradually decreasing 



to claim 22', wherein the width 
approximately unchanged around 
opening rear end. 

26. The semiconductor optical device apparatus according 
to claim 22, wherein the semiconductor optical device apparatus 
satisfies both of Wp a 0.5 jiiti and Wr a 0.5 [xm, 

27. The semiconductor optical device apparatus according 
to claim 22, wherein the semiconductor optical device apparatus 
satisfies both of Wp ^ 10 [xm ana Wr £ 10 \m. 

28. The semiconductor optical device apparatus according 
to claim 22, wherein the semiconductor optical device apparatus 

P / Wc a 0.02^ and Wr / Wc s 0.02. 
The semiconductor optical device apparatus according 
to claim 28, wherein the semicoliductor optical device apparatus 
satisfies both of Wp / Wc a 0.1 and Wr / Wc a 0.1. 

30. The semiconductor optlical device apparatus according 
to claim 22, wherein the semiconductor optical device apparatus 

satisfies both of Wp / Wc ^ 0.85 and Wr / Wc ^ 0.85. 

31. The semiconductor optflcal device apparatus according 
to claim 30, wherein the semiconductor optical device apparatus 
satisfies both of Wp / Wc ^ 0.7 and Wr / Wc s 0 . 7 . 

32. The semiconductor optic^al device apparatus according 
to claim 1, wherein the semiconductor optical device apparatus 



satisfies both of Wi 
29 



satisfies either Wp s W^ ^ Wr or W 



W. s Wp 
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33. The semiconductor optical device apparatus according 
to claim 32, wherein the semiconductor optical device apparatus 
satisfies a condition of |Wp - wJ| ^0.5 \m, 

34. The semiconductor optical device apparatus according 
5 to claim 32, wherein the semicon iuctor optical device apparatus 

satisfies a condition of |Wp - WrI s 100 \m, 

35. The semiconductor optical device apparatus according 
to claim 34, wherein the semicondpctor optical device apparatus 
satisfies a condition of |Wp - Wr|| ^ 50 fim. 

10 36. The semiconductor opticml device apparatus according 

to claim 32, wTierein the semicondij^ctor optical device apparatus 

Wr. 

37. The semiconductor optic| 
to claim 32, wherein the semicondv 

15 satisfies a condition of Wp a Wc ^ 

38. The semiconductor optical device apparatus according 
to claim 37,. wherein the semiconductor optical device apparatus 
satisfies a condition of Wp / Wr a ll. 2 . 

39. The semiconductor optical|. device apparatus according 
20 to claim 38, wherein the semiconduc^tor optical device apparatus 

satisfies a condition of Wp / WrS lls. 

40. The semiconductor opticail device apparatus according 
to claim 37, wherein the semiconductor optical device apparatus 
satisfies a condition of Wp / Wr:s 50. 

25 41. The semiconductor optical 

to claim 40, wherein the semiconduct < 
satisfies a condition of Wp / Wr :s 10 

42. The semiconductor optical Idevice apparatus according 
to claim 1, wherein no protection film is formed on a ridge top 

30 and a side surface of the ridge type fcompound semiconductor 
layer . 

43 . The semiconductor optical 
to claim 1, wherein a contact layer 
top and a side surface of the ridge 

35 layer. 

44. The semiconductor optical device apparatus according 
to claim 1, wherein a crystal growth plane of the substrate is 
(100) plane or its crystallographicaliW equivalent plane, and 
wherein a longitudinal direction of a stripe-shaped opening of 

40 the protection film is [01-1] direction or its 
crystallographically equivalent direction . 



device apparatus according 
r optical device apparatus 
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formed to cover a ridge 
pe compound semiconductor 
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45. The semiconductor optical device apparatus according 
to claim 1, wherein the ridge ty©e compound semiconductor layer 
is formed at a portion on the pr0tection film. 

46. The semiconductor opticjal device apparatus according to 
claim 1, wherein the compound semiconductor layer containing the 
active layer includes a layer inl which an In content of the 
compound crystal is 5 % or highea:, and wherein the In content of 
the compound crystal of the ridgp type compound semiconductor 
layer is 10 % or less. 

47. The semiconductor optical device apparatus according to 
claim 46, wherein the clad layeJ having a refractive index 
smaller than that of the active flayer formed on the active layer 
has an In content of 5 % or higaer. 

48. The semiconductor optifcal device apparatus according to 
claim 46, wherein at least one .ayer among the clad layer having 



that of the active layer formed 
ve layer, and the clad layer 



a refractive index smaller than 
below the active layer, the act 
having the refractive index smaller than that of the active 
layer formed on the active layer is made of a compound 
represented by ( Al^Ga^.^jylnLyP [0£X£l, 0.05 sysl]. 

49. The semiconductor optJcal device apparatus according to 
claim 46, wherein the In contenj: of the compound crystal of the 
ridge type compound semiconductor layer is 5 % or less. 

50. The semiconductor optical device apparatus according to 
claim 49, wherein the In conterat of the compound crystal of the 
ridge type compound semiconducllor layer is 1 % or less. 

51. The semiconductor optLcal device apparatus according to 
claims 1, wherein the semiconductor optical device apparatus is 

a semiconductor light-emitting device. 

52. The semiconductor optical device apparatus according to 
claim 1, wherein the semicondu* :tor optical device apparatus is a 
semiconductor laser. 

53. The semiconductor optical device apparatus according to 
claim 1, wherein the semiconductor optical device apparatus is a 
semiconductor optical ampli 



ronduet 
Lifier . 
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